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Reverse	chain	rule	integration	worksheet.

Calculus	is	all	about	rates	of	change.	To	find	a	rate	of	change,	we	need	to	calculate	a	derivative.	In	this	article,	we're	going	to	find	out	how	to	calculate	derivatives	for	products	of	functions.	Let's	start	by	thinking	about	a	useful	real	world	problem	that	you	probably	won't	find	in	your	maths	textbook.	For	the	last	few	weeks,	I've	noticed	a	rather
interesting	smell	coming	out	of	Sam's	room.	Last	week,	Sam	finished	his	Year	12	exams	and	went	away	on	schoolies.	I	decided	to	clean	out	his	room	and	track	down	the	smell.	Now,	you	must	bear	in	mind	that	Sam's	last	day	of	school	was	at	the	end	of	September,	and	it	was	now	the	middle	of	November.	I	finally	tracked	the	smell	down	to	Sam's	school
bag,	and	noticed	the	alien	life-form	on	the	right	inside	his	lunch	box.	I'll	give	you	a	hint:	it	wasn't	fruit	loaf!	Needless	to	say,	it	ended	up	in	the	garbage	pretty	quick	smart.	Sam	had	decided	to	eat	a	chicken	burger	and	chips	for	lunch	on	the	last	day	of	school	instead	of	the	delicious	turkey	and	cheese	sandwich	that	I	had	packed	for	him.	Perhaps	he'd
decided	to	model	the	growth	of	the	mold	colony	on	his	sandwich.	He	might	have	come	up	with	an	equation	like	this:	\(\text{mold}(t)	=	t^{2}	e^{t	+	2},\)	where	\(t\)	is	the	time	in	days	since	the	end	of	term	3,	and	\(\text{mold}(t)\)	is	the	size	of	the	mold	colony	in	tens	of	thousands	of	spores	at	time	\(t\)	days.	He	might	have	wanted	to	calculate	the	rate
of	change	of	the	mold	colony's	population	after	20	days.	I	shall	never	know:	he	denied	all	knowledge	of	the	sandwich	when	he	got	home	from	schoolies!	Giving	him	the	benefit	of	the	doubt,	I'll	assume	that	Sam	did	want	to	model	the	rate	of	growth	of	his	mold	colony.	He	would	then	need	to	find	the	derivative	of	the	function	\(\text{mold}(t)	=
t^{2}e^{t	+	2}\),	and	evaluate	it	at	\(t	=	20\).	Sounds	easy	enough,	but	how	do	we	find	the	derivative	of	\(\text{mold}(t)\)?	The	Product	Rule	Sam's	function	\(\text{mold}(t)	=	t^{2}	e^{t	+	2}\)	involves	a	product	of	two	functions	of	\(t\).	There's	a	differentiation	law	that	allows	us	to	calculate	the	derivatives	of	products	of	functions.	Strangely
enough,	it's	called	the	Product	Rule.	So	what	does	the	product	rule	say?	The	derivative	of	\(f(x)g(x)\)	is	\(f(x)g'(x)	+	f'(x)g(x)\)	There	are	two	common	ways	to	write	the	derivative	of	a	function	If	the	function	is	\(f(x)\),	then	we	can	write	its	derivative	as	\(f'(x)\)	using	a	little	'	after	the	\(f\).	We	pronounce	\(f'(x)\)	as	"f-dash	of	\(x\)"	or	"f-prime	of	\(x\)"	If	\(y\)
is	the	function	of	\(x\),	then	we	can	also	write	its	derivative	as	\(\dfrac{dy}{dx}\)	and	call	it	"dee-y	dee-x".	Now	let's	differentiate	a	few	functions	using	the	product	rule	Example	If	\(y	=	x^3(x^2	+	4)\),	what	is	\(	\dfrac{dy}{dx}\)?	There	are	two	ways	we	could	proceed	here.	One	way	is	to	expand	the	function,	to	write	\(y	=	x^5	+	4x^3\).	We	could	then
use	the	sum,	power	and	multiplication	by	a	constant	rules	to	find	\(	\begin{align*}	\dfrac{dy}{dx}	&=	\dfrac{d}{dx}(x^5)	+	4	\dfrac{d}{dx}(x^2)\\	&	=	5x^4	+	4(2x)\\	&=	5x^4	+	8x.	\end{align*}	\)	Of	course,	this	is	an	article	on	the	product	rule,	so	we	should	really	use	the	product	rule	to	find	the	derivative.	Let's	see	if	we	get	the	same	answer:	We
set	\(f(x)	=	x^3\)	and	\(g(x)	=	x^2	+	4\).	Then	\(f'(x)	=	3x^2\),	and	\(g'(x)	=	2x\)	by	the	power	and	sum	rules.	So,	\(\begin{align*}\dfrac{dy}{dx}	&=	f(x)	g'(x)	+	f'(x)	g(x)\\	&=	x^3(2x)	+	(3x^2)(x^2	+	4)\\	&=	2x^4	+	3x^4	+	12	x^2\\	&=	5	x^4	+	12x^2	\end{align*}\)	That	looks	about	right!	It	wasn't	too	bad,	was	it?	Let's	try	another	one.	Example
Find	the	derivative	of	\(f(x)	=	x^2	\cos	(x)\).	We	set	\(f(x)	=	x^2\)	and	\(g(x)	=	\cos(x)\).	Then	\(f'(x)	=	2x\),	and	\(g'(x)	=	-\sin	(x)\)	(check	these	in	the	rules	of	derivatives	article	if	you	don't	remember	them).	Now	use	the	product	rule	to	find:	\(\begin{align*}\dfrac{dy}{dx}	&=	f(x)	g'(x)	+	f'(x)	g(x)\\	&=	x^2(-\sin(x))	+	(2x)(\cos(x))\\	&=	2x	\cos(x)	-	x^2
\sin(x)	\end{align*}\)	Time	for	another	one?	Example	Find	the	derivative	of	\(f(x)	=	x	\ln	(x)	\).	We	set	\(f(x)	=	x\)	and	\(g(x)	=	\ln(x)\).	Then	\(f'(x)	=	1\),	and	\(g'(x)	=	\dfrac{1}{x}\)	(check	these	in	the	rules	of	derivatives	article	if	you	don't	remember	them).	Now	use	the	product	rule	to	find:	\(\begin{align*}\dfrac{dy}{dx}	&=	f(x)	g'(x)	+	f'(x)	g(x)\\	&=
x\left(\dfrac{1}{x}\right)	+	(1)(\ln(x))\\	&=	1	+	\ln(x).	\end{align*}\)	One	last	example,	and	then	it's	time	to	deal	with	Sam's	mold	colony.	Example	Find	the	derivative	of	\(f(x)	=	17x\tan{x}\).	We	set	\(f(x)	=	17x\)	and	\(g(x)	=	\tan(x)\).	Then	\(f'(x)	=	17\),	and	\(g'(x)	=	\sec^2(x)\)	(check	these	in	the	rules	of	derivatives	article	if	you	don't	remember	them).
Now	use	the	product	rule	to	find:	\(\begin{align*}\dfrac{dy}{dx}	&=	f(x)	g'(x)	+	f'(x)	g(x)\\	&=	17x\left(\sec^2(x)\right)	+	(17)(\tan(x))\\	&=	17x\sec^2(x)	+	17\tan(x).	\end{align*}\)	Now	we	know	enough	to	solve	Sam's	problem.	Sam's	function	was:	\(\text{mold}(t)	=	t^{2}e^{t	+	2}\),	and	he	wants	to	know	the	rate	of	growth	of	his	mold	colony	after
20	days.	So	he	needs	to	find	the	derivative	of	the	mold	function	(blue	cheese?)	and	plug	in	\(t	=	20\).	It	looks	like	a	job	for	the	product	rule!	Set	\(f(t)	=	t^2\)	and	\(g(t)	=	e^{t	+	2}\).	Then	\(f'(t)=	2t\)	by	the	power	rule,	and	\(g'(t)	=	e^{t	+	2}\).	So,	applying	the	product	rule,	\(\text{mold}'(t)	=	t^2(e^{t	+	2})	+	2t(e^{t	+	2})	=	(t^2	+	2t)e^{t	+	2}\).
At	\(t	=	20\):	\(\text{mold}'(20)	=	(20^2	+	2(20))e^{20	+	2}	=	440e^{22}	\approx	1.58	\times	10^{12}\).	So	the	mold	is	growing	at	a	rate	of	apporximately	\(1.58	\times	10^{12}\)	tens	of	thousands	of	spores	per	day.	You	know	what,	Sam?	I	think	it's	just	as	well	that	I	threw	that	sandwich	in	the	bin!	Algebra	Help	–	Calculators,	Lessons,	and
Worksheets	Calculus	Help,	Problems,	and	Solutions	Elementary	Math	Help	Geometry	Help	Mathematics	of	Stats	and	Probability	Prealgebra	Math	Help	Precalculus	Help,	Problems,	and	Solutions	Trigonometry	/	Algebra	2	Trig	Help	Equation	Calculator	Will	automatically	solve	equations	and	show	all	of	the	required	work.	While	many	Six	Sigma
practitioners	and	other	quality	improvement	professionals	like	to	use	the	Fishbone	diagram	in	Engage	for	brainstorming	because	of	its	ease	of	use	and	integration	with	other	Minitab	Engage	tools,	some	Minitab	users	find	an	infrequent	need	for	a	Fishbone	diagram.	For	the	more	casual	user	of	the	Fishbone	diagram,	Minitab	has	the	right	tool	to	get
the	job	done.	Minitab’s	Fishbone	(or	Cause-and-Effect)	diagram	can	be	accessed	from	the	Quality	Tools	menu:	There	are	two	ways	to	complete	the	dialog	box	and	create	a	Fishbone	diagram	in	Minitab:	By	typing	the	information	directly	into	the	Cause-and-Effect	dialog	window,	or	By	entering	the	information	in	the	worksheet	first	and	then	using	the
worksheet	data	to	complete	the	Cause-and-Effect	dialog	box.	In	this	post,	I’ll	walk	through	examples	of	how	to	create	a	Fishbone	diagram	using	both	options,	starting	with	the	first	option	above.	Because	I’m	a	baking	aficionado,	I’ll	be	using	an	example	related	to	brainstorming	the	choice	of	factors	in	a	cake-baking	experiment	(where	the	response	is
the	moisture	after	baking	the	cake).	Creating	a	Fishbone	Diagram	by	Typing	Information	into	the	Dialog	First,	we’ll	start	by	using	the	drop-down	lists	on	the	left	side	to	tell	Minitab	that	our	information	is	in	Constants	(meaning	we	will	type	the	information	into	this	dialog	box,	versus	having	the	data	already	typed	into	the	worksheet).		For	this	example,
I’ll	have	four	branches	in	the	Fishbone,	so	I’ve	selected	Constants	next	to	Branch	1,	2,	3	and	4	below,	and	then	I’ve	typed	the	name	of	each	branch	on	the	right	side,	under	Label:	As	we	work	through	this,	we	can	always	click	OK	to	see	our	progress.		So	far	we	have:	To	go	back	to	the	last	dialog	to	keep	entering	information,	press	Ctrl+E	on	the
keyboard.	Next,	I’ve	entered	the	causes	in	the	empty	column	in	the	middle.	Note	that	any	individual	cause	that	includes	multiple	words	(for	example,	Day	of	Week)	must	be	included	in	double-quotes:	“Day	of	Week.”		Without	the	double-quotes,	Minitab	will	assign	each	individual	word	as	a	cause.	Multiple	causes	for	the	same	branch	are	entered	with	a
space	between	the	causes.	For	example,	to	enter	Ambient	Temperature	and	Ambient	Moisture	as	causes,	I’ll	enter:	“Ambient	Temperature”	“Ambient	Moisture”	After	completing	the	dialog	like	in	the	example	below,	we	can	click	OK	again	to	see	our	progress:	Now	I’ve	used	Ctrl+E	on	my	keyboard	again	to	return	to	the	dialog	box.		As	a	final	step,	I’m
going	to	add	sub-branches	to	some	of	my	causes.	For	this	example,	two	of	the	causes	in	the	‘Held	constant	factors’	branch	have	sub-branches.	To	add	my	sub-branches,	I’ll	click	the	Sub…	button	below	for	that	particular	branch:	This	will	bring	up	the	Sub-Branches	dialog.		Here	the	names	of	each	of	my	causes	are	automatically	listed	in	the	Labels
column.	All	I	need	to	do	is	(1)	choose	Constants	from	the	drop-down	list	and	(2)	type	in	the	sub-branch	labels.	Note	that	the	same	double-quote	rule	for	sub-braches	with	multiple	words	applies	here:	After	completing	the	dialog	above	and	clicking	OK	in	each	window,	we	can	see	our	final	graph:	Creating	a	Fishbone	Diagram	by	Using	Data	Entered	in
the	Worksheet	As	a	first	step,	I”ll	type	in	my	branch	labels,	effect,	and	title	for	my	fishbone	diagram:	Now	I’ll	click	OK	to	see	my	progress	and	go	to	the	worksheet	to	type	in	my	data	like	in	the	example	below:	Notice	that	here	we	don’t	need	to	include	double-quotes	for	any	causes	or	sub-branches	that	are	described	with	multiple	words.	Also,	note	that
the	branch	titles	are	still	typed	into	the	dialog	(so	the	column	titles	in	the	columns	above	are	just	for	my	own	reference,	because	Minitab	does	not	use	these	column	titles).	After	entering	the	data	in	the	worksheet,	I	can	use	Ctrl	+	E	to	go	back	to	the	dialog	box.	This	time	I’ll	leave	the	default	option	for	the	Causes	(‘In	column’)	and	I’ll	select	the	columns
I	want	to	use	for	each	cause:																																																																																				Now	I	can	click	OK	in	each	dialog	box	to	show	the	fishbone	diagram,	which	looks	just	like	the	one	we	generated	using	the	first	method:	

Get	24⁄7	customer	support	help	when	you	place	a	homework	help	service	order	with	us.	We	will	guide	you	on	how	to	place	your	essay	help,	proofreading	and	editing	your	draft	–	fixing	the	grammar,	spelling,	or	formatting	of	your	paper	easily	and	cheaply.	Aug	14,	2021	·	Economics	MCQ	Model	Papers	available	here	in	the	PDF	forms.	Eligible	&
Interested	candidates	can	download	the	economics	multiple	choice	questions	and	answers	pdf	Last	Ten	Years	Question	Papers	just	by	tapping	on	the	direct	links	given	below.	Chain	Rule	Worksheets:	Circles	Worksheets:	Circumference	of	Circles	Worksheets:	...	Integration	by	Parts	Worksheets:	Interior	and	Exterior	Angles	Worksheets:	...	Each	math
worksheet	is	meticulously	tailored	to	ensure	that	it	not	only	complements	the	learning	done	in	school	but	challenges	the	child	to	excel	above	that.	Math	worksheets	will	be	...	As	a	rule,	always	do	thorough	comparative	research	on	commercial	spaces	in	your	desired	area.	Gym	equipment	–	this	cost	similarly	has	a	large	range,	depending	on	the	amount
and	type	of	equipment	you	want.	Think	somewhere	between	$10,000	for	a	personal	studio	to	$50,000	for	a	fully-equipped	commercial	gym.	Be	sure	to	shop	around—and	keep	in	...	Integration.	Integration	is	the	reciprocal	of	differentiation.	As	differentiation	can	be	understood	as	dividing	a	part	into	many	small	parts,	integration	can	be	said	as	a
collection	of	small	parts	in	order	to	form	a	whole.	It	is	generally	used	for	calculating	areas.	Definite	Integral	From	equation	it	follows,	since	T	always	has	unit	magnitude,	that	N	(the	change	of	T)	is	always	perpendicular	to	T,	since	there	is	no	change	in	length	of	T.From	equation	it	follows	that	B	is	always	perpendicular	to	both	T	and	N.Thus,	the	three
unit	vectors	T,	N,	and	B	are	all	perpendicular	to	each	other..	The	Frenet–Serret	formulas	are:	=	=	+	=	where	is	the	curvature	and	is	the	torsion.	Aug	19,	2022	·	cspoa	nyc.	1970-1971	2	Door	Hardtop	Fairlane	500	Models	65B,	Torino	65A,	65C,	500	63C,	GT	63F;	1970-1971	4	Door	Hardtop	Torino	Models	57C,	500	57C,	Brougham	65E;	1970-1971
Convertible	Torino	GT	Models	76F;	1970-1971	4	Door	Sedan	Falcon	Modela	54A,	Fairlane	500	54B,	Torino	54A,	54C,	500	54C;	Ranchero	Glass.	1958	Pickup	Ranchero	Custom	Models	…	Each	worksheet	comes	with	FULL	WORKED	SOLUTIONS,	showing	you	exactly	HOW	to	get	to	the	answers.	Revise:	Exam	questions	for	each	syllabus	area	To
consolidate	knowledge	in	an	exam	context,	at	the	end	of	each	section	there	are	exam	questions	on	that	particular	topic,	allowing	you	to	apply	the	newly	learnt	skills	and	improve	fluency	and	accuracy.	These	stories	and	lesson	sketches,	focused	in	the	middle	and	high	school	grades,	are	meant	to	help	your	students	extend	their	view	of	the	world	a	little
bit	by	using	math	to	make	sense	of	experiences	in	daily	life.	H	ere	you	can	find	a	summary	of	the	main	formulas	you	need	to	know.	This	list	was	not	organized	by	years	of	schooling	but	thematically.	Just	choose	one	of	the	topics	and	you	will	be	able	to	view	the	formulas	related	to	this	subject.
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